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(54) EXHAUST EMISSION CONTROL DEVICE FOR NO x absorbent 19. In this way, the NOx absorbent can be 
INTERNAL COMBUSTION ENGINE protected from sulfur. 

(57) Abstract COPYRIGHT: (C)1994,JPO&Japio 

PURPOSE: To prevent damage of NO x absorbent caused 
by sulfur by absorbing SO x in SO x absorbent and 
absorbing only NOg in NO x absorbent when lean air-fuel 
mixture is burnt, and rleasing the SO^ and the 
NO x respectively from the SO x absorbent and the 
NO x absorbent when oxygen concentration in exhaust gas 
is lowered. 

CONSTITUTION: A casing 20 housing SO x absorbent 18 
and NOx absorbent 19 is connected to an exhaust gas 
pipe 17. A spark plug 4 and a fuel injection vatve 11 
are controlled by an electronic control unit 30. The 
NO x absorbent 19 absorbs NOx when an air-fuel ratio 
of inflow exhaust gas is lean, and releases the absorbed 
NO x when oxygen concentration is towered. The 
SO x absorbent 18 absorbs SO x when an air-fuel ratio 
of the exhaust gas is lean, and protects the 
NO x absorbent arranged downstream from the SO x , and 
releases the SOx wriEn the oxygen concentration is 
lowered. When the air-fuel ratio of the exhaust gas 
becomes rich. The SO x and the NOx are released 
respectively from the SO x absorbent 18 and the 
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NO, ©iRffJcD^^^KW^ih-r-So 
{£T2l±-5.ieRJtXL/cNO, £fifcttif &NO, (RiRSfl 1 

5i#X*©S^^£<rF3tfS£©iKU/cSO, £St 
tHT£SO, (RJRSU 8£NO, RiRffJ 1 9±SSE©<SIW 

fcitfCSO, SSO, ©4X801 8 tc N 

o» 4no, ©irsiji 9K5&1RU «^«3&« 6 
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, tffiMHSft. NO, RjRffll 9 *»6 NO, jWfcttiStt 

4. 




16 -Sf«vi*^K 

18- SOxKiRjH 

19- NOXS1R3W 



1 

[ tnnag i ] ssA-r sim^^ ©£«ata« y - >-c* 

S*(gTS#-S<t©iKL/cNO, £j5&ttJ-f £NO, RiR 
*©£j$J±#y-->-C&&££K:SO, ^A 

x ^fiwu-r-sso, rjdqw*no, R«sn±ttcE>«n9F 

SO, »JR?W«C!RiR-r*ift{cgfa^iti©NO, *N 
0, ©JiXSMCCRJlXU SO, GRUXSMb-JrO'NO, ©iKSU 

(casE at *>m%u* tp<Dmm&m.iviBrfi± l- * 6 n/c t 

StcSO, »iKffl|j&»6SO„ ^ScWf-Si^CNO, 
[0 00 1 ] 

[«±©fUflJ#»] *#SBJttrt^M©gMa*HbIi|g 
[0 00 2] 

ftMWfflt>ao^x . ^ASE«#*©£$:.tb#s y - >© £ 
#ic«NO, £©JfcU ijfc\#»#**©K*iftSj&iffi 
Tt-^iRjRL/fcNO, £$ttiJ-rSNO, ftJDffil&MtBS 
SffUlSSrtKiesu y->iB^***8«i-&L»3tl»tc 

!4t^NO, £NO, ©i|X^J{Cj:«3©HXL. NO, © 
i|XgiJ©NO, KJRffi^^ttforSWiCNO, ©iRSiJ^© 
^AgEm#X©£MJt£-B#lttK: 'J^KltNO, © 
iKSU#>6NO, £g[ffi;*tt&£^CSfctH;?nfcNO, * 

«7c-r* cfc 5 tc bfcrt«s^#*tt«iA«: <fc <o mcmm 

[0 003] £ c5#^*«fco«©ffl»i[in^«cw:^ 
^•^A5^$nrt>-s©r-gfM^*xcfi{c«so, A5t$n 
ee-?rc©rtj^w-c«c©so, fcNO, t 
fttcNO,, «RJRSiJ«:eRi|XSn^ 0 L*»0&#6C©SO 

, bno, mm^<om^%m.iix<o&M&* y » ^tc 

Irt©so, ©fitt&SlteiiAf -5C £«:&£„ iC5 
#NO, K^W©SO, ©fi#ifA-f S£NO, ©JR 
BUrtifflMX U ^ £ N O, ©Stf^fflKffiTU. onectiN 

o, ©hx^no, £t5£^&iKr£fr< &o-cu£ 
5. -ec-CNO. «JR»Lh«S©«RI»SUi»rt«:^*^ 
Jf&iSSfcaw. c©^*^ffi®^gKcfco-t:gm#* 

msiAkijcoeEfcsis^nri^ («i?4-2oso 

9 0#*JB). C©rt«S«llll"e»fl083&»6Sfffl3ti*:S 

o, j)U*vmm&mcj:K>ffim2inz<DVNo, mm. 
S>kc«no, ©##qrjr 3 n setters. 

[0 004] 
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•?MSIttB«:86A-r -5»Sl^©S*8Jt* y 9 =f-K. LX 

o, mmmr'XmictQxv. <f*ommmm.<Dso x m 
mttehifif&mzt s o. &<<*vffi%mm.*mm*) u 
-ru^fcawcso, #no. ©iR^J^^^nrNO 

, mmmtc-xmicwm-tzt^ z. 

[0 0 05] 

10 [ISgI£ft?&-r£/cs!>©^ia] *J6W«:J:*i(3LhlB|BIjB 

&.*m$k? z> tabic . skat £gm#x©3g$:j:b# y - 

>T&£<h#(CNO, *«iRU SfEA-r&Pm*/**© 
SISRiiaiifiTS-tt-iiKJRLJtNO, £Sttti-r£NO 

g^*'^©^l:b*5';->-C$>-S<!:SftCSO, £©J& 
U i*A-S-*St»^^iti©B«RM*iST3l±S4»iR 
LfcSO, *ttm-T4SO. WI^NO, ©JKSLhi* 

©«wig&UMgi*9tcE«i, . y - >s^«i*j*(s«h* 
20 so, *so, wmii>mw.?zt*iicmm#xtp<DN 

O, £NO, SMJOWKSURU SO, WtM.fflteXVNO 

, »iD^{c^r*sp»^xttJ©i«Rjfta[36s(BT#i/8e> 

6nfcit(CS0, ©4XSriJ*>6SO, ^Sfcffl-rS i#«C 
NO, «JRJW*6NO, £)E&tii-f -Scfc^cLTO-S. 
[0 00 6] 

[ ros ] y - u 6 i £ jc ismm 

rtx<P<DSO, ^so, i»iR§ij(c«iix$ni.orso, 

©iR^J©T^{ci2S$tifcNO, ©iR^C«NO, ©* 
— ^> SO, "RJR^JfcctO'NO, ©JR^J 

30 ^^A-r^gf«^x4j©^?,gsj&5{g-p-a-Lfep>n^i 

SO, ®J[5»>6SO, ^Sftli^n^ NO, ®itx^e> 
NO, jWRHJSft*. 
[0007] 

^L/TC>-2) 0 IlMt^i, 2« 
3tt«8«a. 4 5«?Rm#. 6« 

7t4SP«#. 8«gMR*- h^r^^/^-r. 
h 6«>FfJt;^--2)e@9^L>rif-^^>^ 1 

40 r^*«*f-r-sM*4«i*#i liiism^ni. -y-- 

1 0«?R»y^ h 1 2fccfcf>'XT7P->-^ 

1 3^(,-ci7i";-t 1 4feiite$ft > 

1 2F«3iCWXD * 5*5geg$n^o 
^— h 8 ttg^v-^JU K 1 6 *s&VffiM£ 
TSO, 5RJ|Xff]l 8*Jcfci>'NO, (RJjjrayi 9?:rtiS5U/c 
^•--»^2 0iCgM$n^>„ SO, ®MX$(|18«NO 

, ©iR^j 1 9©±^(ciea$nr*jo . 0 1 tc^-rnas 

^Ir«SO, &1R#J1 8*J<fcO*NO. ©iJK^Jl 9*^x 
50 W«C^fiSStl"Ct»S. 
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[0 00 8] n+fflW*- 9 b 3 0 itf-i V> *Jl/=i> f 

sn/cROM (■;- F*>!M*y> 3 2. ram (7 

>n79txyt'J) 33. CPU (7^{'B^O'fe 
3 4. b 3 5*J«fci>-|±i^d<- h3 6£:R 

HtfcWE*»£U C©m*«E**ADS6«IS3 7*fl- 
LXAjltf- b 3 5«cA#«*ft*. A2Jtf-h3 

5 fci*aiMH(E»*atorai*-'^i'^ @i6» 
•fe>tf2 1 aJH&ttsft*. — a**- h 3 6 tt*tj£ 

T -SigS&IIISg 3 8 ,£A& 4 fccfc CflJRfWW* 

#1 itcsttshi. 

[ooo9]0i ic^-rfttimm-etzM*. yr^ttau 
tmmwwisibita u*s»msti4. 

TAU=TP • K 

a*^4i«*fB#wT p itmmis y > 

B#flBTPtt^a&|lifcKJ:»33fc©6ft. «Hm?ffQ/N 
(»Affi««Q/«l«igK»N ) fecfcCX^MlHllE^N© 

ititri2 tc^r j: 5 u-7 -7<Dm-c^#>R om 3 

2 rt KSEtt § ftT I . ffijEffig K ISMR > y > #1*3 IC 
tk=i. 0-cafeft«t8M->y >2V9 ft £®£ 

5UMH&3S»J££&S. ChK»L.TK<l. 0 tcfcft 

> frt«c«i&3 ftss^«©3aii8Jtttaafts 
*Rfcb«fc 9 gp*sy->£&D. k>i. o 

icftfttf y > #rtJc#ifci* ft*fi^»©S*Rtfctt 

[0010] c©MjE^Ktt«M©*6ttffl^j£DT 
WSPSft. H3»C©}SjE««K©WiBP©— SQfi«4^ 

*S#iS< JS^ccoftrtiiE^K^^ ic<&THUit> 
6ft. ««*^T-r*4»iEfiM»Kttl. OJ:*)^;* 

o-;Wt. ap^«ws'y>yrt{c0M&<*ft*»£«© 
^tb^y->k:$i}#$ft^ 0 ^t»fMia3£*itfftft 
ft^ffiiE^K »09& J* 1 . 0 £ 5 ft . SVZWMis U > 
yrttC^SftSS^«©^j|«Ut«fflttSj«Jt4 3ft. 
±S??faS^Tftftft«ffliE^K« 1 . 0 cfc *) 
<$ft£. EP^«M->y>^fc#ti^§ft^ig^m©^ 
Jfttttsy 9 5Hc3ft5 0 as^eft^Scfc^fcHSK:^ 

3ft**ttWTK««iIIP*. ttliljl^fccfcO'^ft^ 
jWKB**l»t*««Mi' y >yrttc^3ftSS^m©^ 
8*J±te-£© y - is^mticmft $ ft r 13 . ft-?-cA 
sp^©mwas^«:*j^T y ->m-&Mfttfm-e 

[001 1 ] ®4itmim3frp>mm2tiznm*fz<p 

ft*> -5 ct 5 tc«K&£ 3 *>6PW $ ft £ j#M#X#©*£* 
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hc. co<DmmtMi%m3\*iic&j&2tizm&$i.<Dg. 
m&ifi y » « iitA 0 . mm. 3 *> 6 j»m s ft 
sp»#x*©^sio, ©«a»«s«M3i*i«:«i&sft, 
&«^R©s«ut*J y - >fc& -5 a itf at & 0 

[0012] ^r— >>^2 0rt«CJRg3ftrt»SNO. 
8S*HW 1 9 t£0g*.t*r A; 5 ■r^ktBWt U C ©Jg{*±«: 
miWJ^AK, ^hy^ANa. ti/^CsCJ: 

10 5tt#±8W»6iB«ft;taI>< £ oi. S^PtOi 
9«tJt&«£**llJ#$ft'rc».5. C©NO, ©Jfc 

9&uiy=^AL i *ssftrr*c4j&i#*i/<,». « 

m& stiletto j: vwm (mtim) ©mno, © 
Jtx^j i 9 ^om \m%n?. <D-£.mtt £*ft-r-5£c©No 

•SieRiRL/cNO, ^rScffl-r^NO, ©©SftBf^ffl^tT 
5. &*J. NO, ©JR^fOl 9±^©SP»iiBSrtiC*«*4 
20 (HWtacjR) a:i»tt^sw«l&3ft«ct»»&K:(iaEA^ 
A^X©S«Stt»*R«S3 rttcfiU&S ft *«-^Sl©^j|fl[ 
tb5C— ScL. SEotCOfl^tCBNO, ©^Jl 9«*« 
^ 3 tc«*& $ ft £ «^»©3BtBto y - >© i # 
«NO, *©HXL. «S«^3rt«:fltt&3ft4S^Sl*© 

[0013] ±jzli©N O x ©JDJ^J 1 9 ^^MgfmffiSSrt 
iCieg-Tft«c©NO, ©JR^Jl 9»Hl^,CNO, ©?K 
ttfflffffl *?f 5 # C ©«ttttfPffl©WiNl«: ^ ^7 - X A tc 
30 otiTteB^P.ai-c&^gp^k&S,, L/^U^c*56C©© 

SctHf'Pffltt^ 5 ic^-r J: 5 ^^XA-ctf ftftrt^-s 

^©4^^.»E>ft-So ^K:c©^^7-XA0cotirS^:_h 
(ca^P t *J<fcOV< y r> A B a *fi»S-tfA:J»^*0|«: 

i-^ri^Hj-r^^fft©*^. T)v*j')&m, Tfrtio 

[0014] BP^. sSAgfM*'x*^/d:f3 y->(c^c^, 
iij£Affm^'x43©^St^^ArlJtcitAL/. 05 
(A) tC^Sft^^^CCCfte)®!^©, #0, - ©j^-c 
a^PtO^WCfffT^. — ^Ag^*"X*©N 
40 0«e^Pt©II±TO, - iSJSU NO, i^c€> 
(2NO + 0, -2 NO, ) . ^U«3WcNO, 

©-gp«S#P t±r^k$ftoo^j|x^jrt{c©j|R§ft 

TiltA-'J'jABaOi^lWe.iS (A) (Cm? 

ft* < fc^«cfl!BR-r*>No J - vm^wmmtemfc? 

•5.. c©J;'5(curNO I , *iNO, ©iRSPJ l 9p«gK:©jR 
$ft-5.„ 

[0015] i*ASf«^*©it3Rafl»*m»R0 
Pt©SItNO, *i^$ft. ®MXj?iJ©NO, ©JRfil 
^tSWL^CORgONO, 35i©J|X^Jrt{C«RiR3ftr5ft'M 

so -r*>NO, - *s4is?ni„ cft^ureSAPm*' 
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stt«^fsi (no, - -no, ) icjt^. m< bxm. 
mm<DffiWM*>No, - ^no, omxmmi&z 

54N0, ©i|X3iJl 8*6NO, #)5fcH3$ftSC 4&C& 

~c : fa\$m*ix<D <j ->©s^£fs< TtitetctTLmx 
nm#x<Dg.mtt&v->-c$>-,-ct>No, »wi9 

[0 0 16]-*. C©itiM3rt(Ci^ia5I 
C, CO/^gMiSft. Cft6*#SHC. COWfi^Pt 

A$m# x<D£Mtbw v z-ictezt'titxtimrtztpo 
wmi§k&j)m&ici&TTztcti>ic<&>tii.mfr h n o, 
mzti. conOz »05 (b> ^sn-Sct^ic*^ 

(D^mtt* <J -j * ic-t 2> 4 &B$|BI© 5 ^ iC N o, © 
J&8«1 9*>6NO, #&tH£ft£C4fc:&.5, 0 

[0017] bp*3. i£A£iMn#*©£$:Jt£ y v =hc? 

StS^feMHC, CO^a^P t±©0 2 - 4 
fcfc%KJ5j£LT^{b-eL#>6ft. oor-a&p t_h© 
or -timmzftx&gtttmHC, co^oti,^ 

BC©*#mC, COtCct-p-CKJR^jTi^&fcU^n/cN 

o, fc^ow^gfmsti/cNo, ^jiTc-a-tfe^n 
^o-t?£A^ift:tfx©£8*J:b£y ^{c-rtitfs^ 

P a 1©5^fCNO, ORJR^fJl 9fC©iR3n-CC^Nb, *s 
SttfiSft. L*>&C©fifctH;*ftfcNO. VMycZtiZtc 
AfcASWHtNO, i>miii£ti?><D$:PEjt-r2>C£&-C 
#&C4(C&£. NO, ©JfS^J 1 9 ttfi^fcfcgi© 

inflow u ri,» z><DxmA®m.rtz<D&mtk zmm&m 

ittCLTkNO, ©iR^Jl 9^6»WSnfcNO, OfiM 

mm^mtticLtcm^icitNo.f&um i 9*>6no, 

#&*£Lrt>Sim£ft&l,>/c&K:NO, ©HX^iJl 9(C© 
jR3ft-C(,>££NO. £&ffl$tt£Ktt£Tfit,>B#|yi£ 

[0 0 18] 4C3r?!fr>$L;fcJ:5tcifcAPm#*©£ 

«stk©y ->©g^£<£< Tft«7c4*.&£AgMft#x© 
^ib*5';->-c*-^rfeNO, eriksu 9*>6no, 

**#(tH;*ft£. ^tNO. ©HXSU1 9*f.NO, 

a s a z tc »s£AgMn#x tp<Dmm&&zi&T s -tffttf 

<J:l>C4(C&&. /c/a, NO, ©JRSU1 9#>6NO, 

vfotii s ftr fciftAgfm#*©£8*J:ba* y - -5 ± 
no, irir^ji 9w:*j^-cno, #ii7c;*ft-r. ee-^-c 

C©*§^&U;J:NO, tRi&SUl 9©T^iCNO,€rS7cL/ 
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Src#J£«ii&T t?6A,C©J;5tcNO, 
SRHX3"J1 9©Ti*tc*5t>TNO, ZMTtTZCtteoim 
X&2>&*tlJ:<0 fetf L5NO, ©^Jl QCCtolvCN 
O, *ii5L-r€.^»*Lt^ fifr>T*:^H^(cJ:S||*fe 

4a. WCJ:-,tNO, BRJRSiJl 9*>e>fifcfcb;*ft/tNO 
, £NO, 9{Cfc^TS5c-r-5ct^(CUT^ 

10 

[0019] H3tc^3hS«fc5 «c*«W«:j:«J|S6« 

ft-ss^m* y » =kc ?n, gfcfttiftiite&tcttii 

^»*flHftfflKJt 4 3 ft* tifiW©^JB»® iMi« 
fi »J - >ffi^»# flBRg 3 JCfel vc«5£H* 6 

is^»©s«tkttataf i8.o jw±t* -a raiK*? 

tl«IOfeMri2ffiKH:«i 20*624 ga© u - 
»* 5 ^JS-tf U» 6n 6 . mmtifi 18.0 «±fC J5c * 4 

20 ^jtm&ffictz. <j ->&mb<DTxm7zi±zmLx^ 
r c © J: 5 a y - >s*8tk©T"c n o, ^^tct * /c* 

8. 0«±-C*orfeNO, ^a7cL-5Sfei!^<!:brC 

u-**9-r niwi*s***«c©cu -•fe'sf-^-r f-Muai 

«W^14«:^-5/c«>icc©C u -f HM^ffl 

t>«ciBga«raH4i/r»*u<«ct». seoris«. 
2MttbPi8. ojy±©i^fcNo, ^^fb-r^tctt* 

«WK:*Jl>-C«[fflStiri»SNO, !KHX^J1 9*ffll>S 

[0 02 0 ] 4 C *"C*»IUC «t -SUttffl-Cfiiifi L tc 

*i y f ? 4 $ ft. * fctlDiiji$EB# (C «il^M*5Sf^S^ 
It 4 Sft-5©"C^fi?5aiK^F*JJ:J>*»njiai£B#{cNO, 
BRJRS91 9*6NO, **ttUSftSC4tC«cS. 

NO, (RJD0W1 9*6NO, *i&ffl3ft/c4Lr*>y- 
>©-^Sl*sj^«Hf U*6ftri»-5K«:NO, WMM 1 9 
40 JCJc^NO, ©»jR|6*'*s|S«lUri/*l», i<lTN 
O, ©4X^J1 gfC^fc'JNO, *©JRT?#a< froTLS 

ur*^Ei±Lft6ftri»S4t{c«ig6 <a) tc^$ft 
SJ; 5 K«EA»*^^©ffi*Rtt*fflJWWK: y v zH,c?Z 
t)\ AC>»H6 (B) CC^3ftSJ:^CCiKASIjai^© 
^*8Jt**««IWtcffl»SI«JttcSftS 0 JScte. C©*i 
^. 06 (C) CCm3ft5J:5KHJWW«£y->©flte 
; lrfiT$#S«t i 5»(CLrfeJ:lr^iC©ii^K:«NO, © 
J{X?Pil 9CCfc^TNO, *ijl7cSftat»/ci!)«:S!r^L/c 
50 «fc-5tCNO, «RitX#Jl 9©T^tc*5t»rNO, ?:S7c3 



[ 0 0 2 1 ] m 6 ( A ) (tCfjk'tJ: *) t,CffiA8m#Z.<D2. 

mtwrnntmc y 9 ^tc§ n^ii^co^r^?. 4 y - 
>u&m<DBM&tft>tix\,>zmrii t , fctt^-c^AP 
m^*x©^.j:b^ y •> we ztizmm 1 2 izm#>r ! mfr 
ji^e^cs 5 £mt£mjiz<D&mtb& y ^ $ 
n-sntiat, o#JiiF*3-r&£©K:>tfi/-c y-> 

S^»©*8«l*trbtiTl» SI^fM t , bio &aiei*> 6 
lB#IHIfcLh©l5ra4&3. BP*^ 5l>&x£4t 2 Bt 
t ©5 OfgJiLtCDfi;*£&&„ CttB06 (B) *J<t:tf 

[0 02 2] 4C3T*gEm#X4HtBSO, ^gutit 
fcD. NO, (RiDttOl 9CCBNO,B#>DT&< SO. 
&0SHX;*ft&. CONO, ©ilXjWl 9^©SO, ©SRiR 
y*^XABNO, ©®iK^#-=-XA4|H)G-e£>£4# 
*.e>ft*. BP 5. NO, ©WR^:fr-XA*BMHl<ft:4 
#£^(cSf*±ica#P tfcJrO'^y -}ABa£i§ff 

ASFai^^©ffi*RJt3&J y->©4 stcttiwo, #o, 
- ©jbtb#p t cD«fffitte •? . asAgpaw/* 
t£©so 2 ae^p t oai-co, - isjcurso, 
4«c*. ^^r&S3nfcso 3 ©— awis&p t_ht? 
JEtcftKb S noo^iR^Jrt (cirjK 3 htmt^ u *>ab 

[0 0 2 3 ] L*»Ltt#6C©5*MttBaSO, B£5£ 
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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To prevent damage of NOx absorbent caused by 
sulfur by absorbing SOx in SOx absorbent and absorbing only 
NOx in NOx absorbent when lean air-fuel mixture is burnt, and 
rleasing the SOx and the NOx respectively from the SOx 
absorbent and the NOx absorbent when oxygen concentration 
in exhaust gas is lowered. 

CONSTITUTION: A casing 20 housing SOx absorbent 18 and 
NOx absorbent 19 is connected to an exhaust gas pipe 17. A 
spark plug 4 and a fuel injection valve 1 1 are controlled by an 
electronic control unit 30. The NOx absorbent 19 absorbs NOx 
when an air-fuel ratio of inflow exhaust gas is lean, and releases 
the absorbed NOx when oxygen concentration is lowered. The 
SOx absorbent 1 8 absorbs SOx when an air-fuel ratio of the 
exhaust gas is lean, and protects the NOx absorbent arranged 
downstream from the SOx, and releases the SOx when the 
oxygen concentration is lowered. When the air-fuel ratio of the 
exhaust gas becomes rich, The SOx and the NOx are released 
respectively from the SOx absorbent 18 and the NOx absorbent 
19. In this way, the NOx absorbent can be protected from 
sulfur. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is NOx when the air-fuel ratio of the flowing exhaust gas is Lean. NOx absorbed when it 
absorbs and the oxygen density in the flowing exhaust gas was reduced NOx to emit While arranging an 
absorbent in an engine flueway It is SOx when the air-fuel ratio of the flowing exhaust gas is Lean. It 
absorbs. SOx absorbed when the oxygen density in the flowing exhaust gas was reduced SOx to emit It is 
NOx about an absorbent. It arranges in the engine flueway of the absorbent upstream. Lean — SOx in the 
exhaust gas discharged in an engine flueway when gaseous mixture is made to burn SOx while absorbing to 
an absorbent — NOx in exhaust gas NOx It absorbs to an absorbent. SOx An absorbent and NOx It is SOx 
when the oxygen density in the exhaust gas which flows into an absorbent is made to fall. An absorbent to 
SOx It is NOx while emitting. An absorbent to NOx An internal combustion engine's exhaust emission 
control device to emit. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an internal combustion engine's exhaust emission control 

device. 

[0002] 

[Description of the Prior Art] Lean — the time of the air- fuel ratio of inflow exhaust gas being Lean in the 
internal combustion engine made to make gaseous mixture burn - NOx It absorbs. NOx absorbed when the 
oxygen density in inflow exhaust gas fell NOx to emit An absorbent is arranged in an engine flueway. Lean 
- NOx generated when gaseous mixture is made to burn NOx It absorbs with an absorbent. NOx NOx of an 
absorbent It is NOx before absorptance is saturated. The air-fuel ratio of the inflow exhaust gas to an 
absorbent is temporarily made rich, and it is NOx. An absorbent to NOx NOx emitted while making it emit 
The internal combustion engine made to return is already proposed by these people. 
[0003] However, since sulfur is contained in the fuel and an engine's lubricating oil, in exhaust gas, it is 
SOx. It is contained, therefore is this SOx with this internal combustion engine. NOx NOx It is absorbed by 
the absorbent. However, this SOx NOx It is NOx even if it makes the air- fuel ratio of the inflow exhaust gas 
to an absorbent into Rich. It is not emitted from an absorbent, therefore is NOx. SOx in an absorbent An 
amount will increase gradually, however, NOx SOx in an absorbent if an amount increases ~ NOx NOx 
which an absorbent may absorb an amount - gradually — falling - just ~ being alike - NOx an absorbent — 
NOx It will become impossible to almost absorb. Then, NOx SOx which forms sulfur capture equipment in 
the engine flueway of the absorbent upstream, and is contained in exhaust gas by this sulfur capture 
equipment The internal combustion engine made to capture is already proposed by these people (refer to 
Japanese Patent Application No. No. 208090 [ four to ]). SOx discharged by the engine in this internal 
combustion engine Since it is captured by sulfur capture equipment, it is NOx. In an absorbent, it is NOx. It 
will be absorbed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, SOx captured by sulfur capture equipment in this 
internal combustion engine It continues being captured in sulfur capture equipment, without being emitted 
from sulfur capture equipment, even if it makes into Rich the air- fuel ratio of the exhaust gas which flows 
into sulfur capture equipment. Therefore, SOx by sulfur capture equipment The amount of capture increases 
gradually and is SOx of sulfur capture equipment. It is SOx if capture capacity is saturated. It is SOx in 
order to bypass sulfur capture equipment. NOx It is absorbed by the absorbent and is NOx. The problem of 
accumulating gradually into an absorbent arises. 
[0005] 

[Means for Solving the Problem] It is NOx when the air-fuel ratio of the flowing exhaust gas is Lean, in 
order to solve the above-mentioned trouble according to this invention. It absorbs. NOx absorbed when the 
oxygen density in the flowing exhaust gas was reduced NOx to emit While arranging an absorbent in an 
engine flueway It is SOx when the air-fuel ratio of the flowing exhaust gas is Lean. It absorbs. SOx 
absorbed when the oxygen density in the flowing exhaust gas was reduced SOx to emit It is NOx about an 
absorbent. It arranges in the engine flueway of the absorbent upstream. Lean - SOx in the exhaust gas 
discharged in an engine flueway when gaseous mixture is made to burn SOx while absorbing to an 
absorbent - NOx in exhaust gas NOx It absorbs to an absorbent. SOx An absorbent and NOx It is SOx 
when the oxygen density in the exhaust gas which flows into an absorbent is made to fall. An absorbent to 
SOx It is NOx while emitting. An absorbent to NOx He is trying to emit. 
[0006] 
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[Function] Lean — the time of gaseous mixture being made to burn » SOx in exhaust gas SOx since it is 
absorbed by the absorbent — SOx NOx arranged on the lower stream of a river of an absorbent an absorbent 
- NOx It is absorbed. On the other hand, it is SOx. An absorbent and NOx It is SOx if the oxygen density in 
the exhaust gas which flows into an absorbent is made to fall. An absorbent to SOx It is emitted and is NOx. 
An absorbent to NOx It is emitted. 
[0007] 

[Example] Drawing 1 shows the case where this invention is applied to a gasoline engine, if drawing 1 is 
referred to — 1 — an engine body and 2 — a piston and 3 — in an inlet valve and 6, a suction port and 7 show 
an exhaust valve and, as for a combustion chamber and 4, 8 shows [ an ignition plug and 5 ] an exhaust air 
port, respectively. A suction port 6 is connected with a surge tank 10 through the corresponding branch pipe 
9, and the fuel injection valve 1 1 which injects a fuel towards the inside of a suction port 6, respectively is 
attached in each branch pipe 9. A surge tank 10 is connected with an air cleaner 14 through an air intake 
duct 12 and an air flow meter 13, and a throttle valve 1 5 is arranged in an air intake duct 12. On the other 
hand, the exhaust air port 8 minds an exhaust manifold 16 and an exhaust pipe 17, and is SOx. An absorbent 
18 and NOx It connects with the casing 20 which built in the absorbent 19. SOx An absorbent 18 is NOx. At 
the example which it is arranged for the upstream of an absorbent 19 and is shown in drawing 1 , it is SOx. 
An absorbent 18 and NOx The absorbent 19 is formed in one using one monolith type support which 
consists of aluminas. 

[0008] An electronic control unit 30 consists of a digital computer, and ROM (read-only memory)32, RAM 
(random access memory)33, CPU (microprocessor^, the input port 35, and the output port 36 which were 
mutually connected by the bidirectional bus 31 are provided. An air flow meter 13 generates the output 
voltage proportional to an inhalation air content, and this output voltage is inputted into input port 35 
through A-D converter 37. Moreover, the rotational frequency sensor 21 which generates the output pulse 
showing an engine rotational frequency is connected to input port 35. On the other hand, an output port 36 is 
connected to an ignition plug 4 and a fiiel injection valve 1 1 through the corresponding drive circuit 38, 
respectively. 

[0009] In the internal combustion engine which shows drawing 1 , fuel injection duration TAU is computed 
for example, based on a degree type. 

TAU=TP-K - TP shows basic fuel injection duration here, and K shows the correction factor. The basic fuel 
injection duration TP shows fuel injection duration required to make into theoretical air fuel ratio the air-fuel 
ratio of the gaseous mixture supplied in an engine cylinder. This basic fuel injection duration TP is 
beforehand found by experiment, and is beforehand memorized in ROM32 in the form of a map as shown in 
drawing 2 as a function of engine load Q/N (inhalation air content Q / engine rotational frequency N) and 
the engine rotational frequency N. If a correction factor K is a multiplier for controlling the air-fuel ratio of 
the gaseous mixture supplied in an engine cylinder and it is K= 1 .0, the gaseous mixture supplied in an 
engine cylinder will serve as theoretical air fuel ratio. On the other hand, if the air-fuel ratio of the gaseous 
mixture supplied in an engine cylinder will become larger than theoretical air fuel ratio if set to K< 1.0, 
namely, it becomes Lean and it is set to K> 1.0, the air- fuel ratio of the gaseous mixture supplied in an 
engine cylinder will become smaller than theoretical air fuel ratio, namely, will become rich. 
[0010] This correction factor K is controlled according to an engine's operational status, and drawing 3 
shows one example of control of this correction factor K. In the example shown in drawing 3 , a correction 
factor K is made to fall gradually during a warm-up as engine cooling water temperature becomes high, and 
if warming up is completed, the air- fuel ratio of the gaseous mixture by which a correction factor K is 
supplied to constant value smaller than 1 .0, i.e., the inside of an engine cylinder, will be maintained by 
Lean. Subsequently, the air-fuel ratio of the gaseous mixture which a correction factor K will be set to 1.0, 
namely, will be supplied in an engine cylinder if acceleration operation is performed is made into theoretical 
air fuel ratio, and if full load running is performed, the air-fuel ratio of the gaseous mixture which a 
correction factor K is made larger than 1.0, namely, is supplied in an engine cylinder will be made rich, in 
the example shown to drawing 3 that drawing 3 shows, at the time of a warm-up, if the time of acceleration 
operation and full load running is removed, the air- fuel ratio of the gaseous mixture supplied in an engine 
cylinder will be maintained to the fixed Lean air- fuel ratio — having --****-- therefore, most engine 
operating range - setting — Lean — gaseous mixture is made to burn 

[001 1] Drawing 4 shows roughly the concentration of the typical component in the exhaust gas discharged 
from a combustion chamber 3. before it happens [ in the exhaust gas discharged from a combustion chamber 
3 so that drawing 4 may show ] ~ oxygen 02 in the exhaust gas which the concentration of HC and CO 
increases, so that the air- fuel ratio of the gaseous mixture supplied in a combustion chamber 3 becomes rich, 
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and is discharged from a combustion chamber 3 Concentration increases, so that the air- fuel ratio of the 
gaseous mixture supplied in a combustion chamber 3 becomes Lean. 

[0012] NOx held in casing 20 An absorbent 19 makes an alumina support and at least one chosen from 
Potassium K, Sodium Na, alkali metal like Caesium Cs, Barium Ba, an alkaline earth like Calcium calcium, 
Lanthanum La, and rare earth like Yttrium Y and noble metals like Platinum Pt are supported on this 
support. In addition, this NOx It is desirable to add Lithium Li to an absorbent 19. An engine inhalation-of- 
air path and NOx It is NOx about the ratio of the air supplied in the flueway of the absorbent 19 upstream, 
and a fuel (hydrocarbon). It is this NOx if the air-fuel ratio of the inflow exhaust gas to an absorbent 19 is 
called. An absorbent 1 9 is NOx when the air-fuel ratio of inflow exhaust gas is Lean. NOx which was 
absorbed, and was absorbed when the oxygen density in inflow exhaust gas fell NOx to emit An 
absorption/emission action is performed. In addition, NOx When a fuel (hydrocarbon) or air is not supplied 
in the flueway of the absorbent 19 upstream, the air- fuel ratio of inflow exhaust gas is in agreement with the 
air- fuel ratio of the gaseous mixture supplied in a combustion chamber 3. therefore — in this case — NOx the 
time of the air-fuel ratio of the gaseous mixture by which an absorbent 19 is supplied in a combustion 
chamber 3 being Lean — NOx the gaseous mixture which absorbs and is supplied in a combustion chamber 
3 — NOx absorbed when the inner oxygen density fell It will emit. 

[0013] Above-mentioned NOx It will be this NOx if an absorbent 19 is arranged in an engine flueway. An 
absorbent 19 is actually NOx. Although an absorption/emission action is performed, there is also a part 
which is not clear about the detailed mechanism of this absorption/emission action. However, it is thought 
that this absorption/emission action is performed by the mechanism as shown in drawing 5 . Next, it 
becomes the same mechanism even if it uses other noble metals, alkali metal, an alkaline earth, and rare 
earth, although this mechanism is explained taking the case of the case where Platinum Pt and Barium Ba 
are made to support, on support. 

[0014] That is, as the oxygen density in inflow exhaust gas will increase sharply if inflow exhaust gas 
becomes Lean considerably, and shown in drawing 5 (A), it is these oxygen 02. 02 - It adheres to the front 
face of Platinum Pt in a form. On the other hand, NO in inflow exhaust gas is 02 on the front face of 
Platinum Pt. - It reacts and is N02. It becomes (2 NO+02 ->2N02). Subsequently, generated N02 A part is 
nitrate ion N03, as shown in drawing 5 (A), being absorbed in an absorbent and combining with the barium 
oxide BaO oxidizing on Platinum Pt. - It is spread in an absorbent in a form. Thus, NOx NOx It is absorbed 
in an absorbent 19. 

[0015] As long as the oxygen density in inflow exhaust gas is high, it is N02 in the front face of Platinum 
Pt. It is generated and is NOx of an absorbent. It is N02 unless absorptance is saturated. It is absorbed in an 
absorbent and is nitrate ion N03. - It is generated. On the other hand, the oxygen density in inflow exhaust 
gas falls, and it is N02. When the amount of generation falls, a reaction goes to hard flow (N03~>N02), 
and it is the nitrate ion N03 in an absorbent thus. - N02 It is emitted from an absorbent in a form. That is, it 
is NOx if the oxygen density in inflow exhaust gas falls. An absorbent 1 8 to NOx It will be emitted. It will 
be NOx even if the air-fuel ratio of inflow exhaust gas will be Lean, if the oxygen density in inflow exhaust 
gas will fall if the degree of Lean of inflow exhaust gas becomes low as shown in drawing 4 , therefore the 
degree of Lean of inflow exhaust gas is made low. An absorbent 19 to NOx It will be emitted. 
[0016] abundant from an engine, as shown in drawing 4 , when gaseous mixture supplied in a combustion 
chamber 3 at this time is made rich on the other hand and the air-fuel ratio of inflow exhaust gas becomes 
rich — before it happens — HC and CO discharge — having — these — before it happens — HC and CO — 
oxygen 02- on Platinum Pt It is made to react and oxidize, if the air- fuel ratio of inflow exhaust gas 
becomes rich, in order [ moreover, ] for the oxygen density in inflow exhaust gas to fall to the degree of pole 

— an absorbent to N02 it emits — having — this N02 before it happens, as shown in drawing 5 (B) — you 
react with HC and CO and it is made to return Thus, it is N02 on the front face of Platinum Pt. When it 
stops existing, it is N02 from an absorbent to the degree from a degree. It is emitted. Therefore, if the air- 
fuel ratio of inflow exhaust gas is made rich, it is NOx to the inside of a short time. An absorbent 19 to NOx 
It will be emitted. 

[0017] that is, the air-fuel ratio of inflow exhaust gas is made rich — not rich ~ introduction — before it 
happens — HC and CO — 02- on Platinum Pt you react immediately and make it oxidize — having — 
subsequently - 02- on Platinum Pt still before it happens, even if consumed — if HC and CO remain — this - 

- before it happens — NOx emitted by HC and CO from the absorbent And NOx discharged by the engine It 
is made to return. Therefore, if the air- fuel ratio of inflow exhaust gas is made rich, it will be NOx to the 
inside of a short time. NOx absorbed by the absorbent 19 It is emitted and, moreover, is this emitted NOx. 
Since it is returned, it is NOx in atmospheric air. Being discharged can be prevented. Moreover, NOx An 
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absorbent 19 is NOx even if it makes the air-fiiel ratio of inflow exhaust gas into theoretical air fuel ratio, 
since it has the function of a reduction catalyst. NOx emitted from the absorbent 19 It is made to return. 
However, when the air-fuel ratio of inflow exhaust gas is made into theoretical air fuel ratio, it is the NOx 
absorbent 19 to NOx. Since deer emission is not carried out gradually, it is NOx. All NOx absorbed by the 
absorbent 1 9 Time amount long a little to making it emit is required. 

[001 8] By the way, it will be NOx even if the air- fuel ratio of inflow exhaust gas will be Lean, if the degree 
of Lean of the air- fuel ratio of inflow exhaust gas is made low as mentioned above. An absorbent 19 to NOx 
It is emitted. Therefore, NOx An absorbent 19 to NOx What is necessary is just to make the oxygen density 
in inflow exhaust gas fall to making it emit. However, NOx An absorbent 19 to NOx It is NOx that the air- 
fuel ratio of inflow exhaust gas is Lean even if emitted. It sets to an absorbent 1 9 and is NOx. It is not 
returned, therefore is NOx in this case. The catalyst which may return NOx is prepared in the lower stream 
of a river of an absorbent 19, or it is NOx. It is necessary to supply a reducing agent to the lower stream of a 
river of an absorbent 19. Of course, it is NOx in this way. It sets on the lower stream of a river of an 
absorbent 19, and is NOx. Returning is NOx more nearly rather than it, although it is possible. It sets to an 
absorbent 19 and is NOx. To return is more desirable. Therefore, at the example by this invention, it is NOx. 
An absorbent 1 9 to NOx When it should emit, the air- fuel ratio of inflow exhaust gas is made into 
theoretical air fuel ratio or Rich, and it is NOx by it. NOx emitted from the absorbent 19 NOx He is trying to 
return in an absorbent 19. 

[0019] although gaseous mixture supplied in a combustion chamber 3 is made rich in the example by this 
invention at the time of a warm-up and full load running as shown in drawing 3 , and gaseous mixture is 
made into theoretical air fuel ratio at the time of acceleration operation — the operating range of other most - 

- Lean — gaseous mixture is made to burn in a combustion chamber 3 in this case ~ the example which the 
air-fuel ratio of the gaseous mixture made to burn in a combustion chamber 3 is about 18.0 or more, and is 
shown in drawing 1 — an air- fuel ratio — about 20 to 24 Lean — gaseous mixture is made to burn It will be 
NOx even if the three way component catalyst has reducibility under the Lean air-fuel ratio, if an air-fuel 
ratio becomes 18.0 or more. In order to be frilly unable to return, therefore to return NOx under such a Lean 
air- fuel ratio, a three way component catalyst cannot be used. Moreover, it is NOx even if an air-fuel ratio is 
1 8.0 or more. Although there is a Cu-zeolite catalyst as a catalyst which may return, since thermal resistance 
is missing, as for this Cu-zeolite catalyst, it is not desirable as a practical question to use this Cu-zeolite 
catalyst. Therefore, after all, when an air- fuel ratio is 1 8.0 or more, it is NOx. NOx currently used in this 
invention for purifying There will be no path besides using an absorbent 19. 

[0020] By the way, since it is supposed at the time of full load running that the gaseous mixture supplied in 
a combustion chamber 3 is rich as mentioned above in the example by this invention, and gaseous mixture is 
made into theoretical air fuel ratio at the time of acceleration operation, it is NOx at the time of full load 
running and acceleration operation. An absorbent 19 to NOx It will be emitted, however — if the frequency 
where such full load running or acceleration operation is performed is low — the time of full load running 
and acceleration operation — NOx An absorbent 19 to NOx ****** it is emitted — Lean — while gaseous 
mixture is made to bum — NOx NOx by the absorbent 1 9 absorptance — being saturated — thus — NOx an 
absorbent 19 — NOx It will become impossible to absorb, therefore — the example by this invention — Lean 

— when gaseous mixture is made to continue and bum, as are shown in drawing 6 (A), and the air- fuel ratio 
of inflow exhaust gas is periodically made rich or it is shown in drawing 6 (B), the air- fuel ratio of inflow 
exhaust gas is periodically made into theoretical air fuel ratio. In addition, although you may make it reduce 
Lean's degree periodically as shown in drawing 6 (C) in this case, it is NOx in this case. It sets to an 
absorbent 19 and is NOx. It is NOx as it mentioned above, since it was not returned. It sets on the lower 
stream of a river of an absorbent 19, and is NOx. It must be made to return. 

[0021] if it sees about the case where the air- fuel ratio of inflow exhaust gas is periodically made rich as 
shown in drawing 6 (A) — Lean — time amount tl to which combustion of gaseous mixture is carried out 
Time amount t2 to compare and by which the air- fuel ratio of inflow exhaust gas is made rich very — short 
paddle, time amount t2 by which the air-fuel ratio of inflow exhaust gas being made rich, speaking 
concretely, although it is less than about 10 seconds — receiving — Lean — time amount tl to which 
combustion of gaseous mixture is carried out It becomes time amount 1 hours or more from for about ten 
minutes. That is, it is t2 when it says and changes, tl It becomes the die length of 50 times or more. This is 
the same even when shown in drawing 6 (B) and (C). 

[0022] By the way, in exhaust gas, it is SOx. It is contained and is NOx. In an absorbent 19, it is not only 
NOx but SOx. It is absorbed. This NOx SOx to an absorbent 19 An absorption mechanism is NOx. It is 
thought that it is the same as an absorption mechanism. Namely, NOx If it explains taking the case of the 
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case where Platinum Pt and Barium Ba are made to support, on support like the time of explaining an 
absorption mechanism As mentioned above, when the air- fuel ratio of inflow exhaust gas is Lean, it is 
oxygen 02. 02 - It has adhered to the front face of Platinum Pt in the form, and is S02 in inflow exhaust 
gas. It is 02 in the front face of Platinum Pt. - It reacts and is S03. It becomes. Subsequently, generated S03 
A part is sulfate ion S042, being absorbed in an absorbent and combining with the barium oxide BaO 
oxidizing further on Platinum Pt. - Sulfate BaS04 which was spread in the absorbent in the form and 
stabilized It generates. 

[0023] However, this sulfate BaS04 Even if it is stable, and decomposes and makes the air- fuel ratio of 
****** and inflow exhaust gas into Rich, it is a sulfate BaS04. It remains as it is, without being 
decomposed. Therefore, NOx It is a sulfate BaS04 as time amount passes in an absorbent 19. It is NOx as it 
will increase and time amount passes thus. NOx which an absorbent 19 may absorb An amount will fall. 
[0024] So, at this invention, it is NOx. It is SOx to an absorbent 19. It is SOx, when the air- fuel ratio of the 
flowing exhaust gas is Lean so that it may not flow. SOx absorbed when it absorbs and the oxygen density 
in the flowing exhaust gas was reduced SOx to emit It is NOx about an absorbent 18. It arranges for the 
upstream of an absorbent 19. this SOx an absorbent 18 — SOx the time of the air- fuel ratio of the exhaust 
gas which flows into an absorbent 1 8 being Lean — SOx both — NOx NOx absorbed when the oxygen 
density in the exhaust gas which flows into the SOx absorbent 18 was reduced, although absorbed not only - 
- absorbed SOx It emits. 

[0025] It is NOx as mentioned above. With an absorbent 19, it is SOx. Sulfate BaS04 stabilized when 
absorbed It is formed and, as a result, is NOx. It is SOx even if it makes into Rich the air- fuel ratio of the 
exhaust gas which flows into an absorbent 19. NOx It is no longer emitted from an absorbent 19. Therefore, 
it is SOx when the air- fuel ratio of the exhaust gas which flows into the SOx absorbent 18 is made rich. An 
absorbent 18 to SOx SOx absorbed in order to make it emitted Sulfate ion S042 - It is made to exist in an 
absorbent in a form, or is a sulfate BaS04. Even if generated, it is a sulfate BaS04. It is necessary to make it 
exist in an absorbent in the condition of not being stabilized. SOx which makes this possible The absorbent 
which supported at least one chosen from the transition metals and Lithium Li like Iron Fe, Manganese Mn, 
Nickel nickel, and Tin Sn on the support which consists of an alumina as an absorbent 1 8 can be used. In 
this case, it has become clear that the absorbent which made Lithium Li support on the support which 
consists of an alumina is the most desirable. 

[0026] This SOx With an absorbent 18, it is SOx. S02 contained in exhaust gas when the air- fuel ratio of 
the exhaust gas which flows into an absorbent 18 is Lean It is sulfate ion S042, oxidizing on the surface of 
an absorbent. - In a form, it is absorbed in an absorbent and, subsequently to in an absorbent, is spread. In 
this case, SOx It is S02 when Platinum Pt is made to support on the support of an absorbent 1 8. It becomes 
easy to adhere on Platinum Pt in the form of S032-, and is S02 thus. It is absorbed in an absorbent in the 
form of sulfate ion S042-, and comes to translate. Therefore, S02 It is SOx in order to promote absorption. 
It is desirable to make Platinum Pt support on the support of an absorbent 18. It is SOx as mentioned above. 
It is SOx if the air- fuel ratio of the exhaust gas which flows into an absorbent 18 becomes Lean. SOx It is 
absorbed by the absorbent 18, therefore is SOx. In the NOx absorbent 19 formed in the lower stream of a 
river of an absorbent 1 8, it is NOx. It will be absorbed. 

[0027] On the other hand, it is SOx as mentioned above. SOx absorbed by the absorbent 18 Sulfate ion 
S042 - It is spread in an absorbent in the form, or has become a sulfate BaS04 in the unstable condition. 
Therefore, SOx It is SOx if the air- fuel ratio of the exhaust gas which flows into an absorbent 1 8 turns into 
rich or theoretical air fuel ratio. SOx absorbed by the absorbent 18 SOx It will be emitted from an absorbent 
18. At this time, it is NOx to coincidence. An absorbent 19 to NOx It is emitted. In addition, SOx SOx 
emitted from the absorbent 18 NOx Although it passes through the inside of an absorbent 19, it is NOx at 
this time. Since it is rich or theoretical air fuel ratio, the exhaust gas which flows into an absorbent 1 9 is 
SOx. NOx There is no danger of being absorbed by the absorbent 19. 

[0028] By the way, SOx SOx from an absorbent 1 8 An emission operation and NOx NOx from an absorbent 
19 An emission operation is NOx of a constant rate. NOx NOx when absorbed by the absorbent 19 50% 
NOx of the absorptance of an absorbent 19 It is carried out when it absorbs. NOx NOx absorbed by the 
absorbent 19 An amount is the amount of the exhaust gas discharged by the engine, and NOx in exhaust gas. 
It is proportional to concentration, the amount of exhaust gas is proportional to an inhalation air content in 
this case, and it is NOx in exhaust gas. Since it is proportional to an engine load, concentration is NOx. NOx 
absorbed by the absorbent 19 An amount will be proportional to an inhalation air content and an engine load 
correctly. Therefore, NOx NOx absorbed by the absorbent 1 9 Although it can presume from an inhalation 
air content and the accumulation value of the product of an engine load, it is simplified in the example by 
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this invention, and an amount is NOx from the accumulation value of an engine rotational frequency. NOx 
absorbed by the absorbent 1 9 He is trying to presume an amount. 

[0029] Next, NOx according to this invention with reference to drawing 7 and drawing 8 One example of 
absorption/emission control of an absorbent 19 is explained. Drawing 7 shows the interruption routine 
performed for every fixed time amount, whether the correction factor [ as opposed to / in / it is not rich and / 
the introduction step 100 / the basic fuel injection duration TP ] K which refers to drawing 7 is smaller than 
1.0, and Lean — it is distinguished whether gaseous mixture is made to burn, the time of K< 1.0, i.e., Lean, - 
- the result to which gaseous mixture progressed to step 101 at the time of ****** ******** ? an( j added 
sigmaNE to the current engine rotational frequency NE is set to sigmaNE. Therefore, this sigmaNE shows 
the accumulation value of the engine rotational frequency NE. Subsequently, at step 1 02, it is distinguished 
whether accumulation rotational frequency sigmaNE is larger than constant value SNE. This constant value 
SNE is NOx. It is that NOx absorptance, for example, 50% of NOx, to an absorbent 19. The accumulation 
rotational frequency presumed that the amount is absorbed is shown. A processing cycle is completed at the 
time of sigmaNE<=SNE, and it is at the time of sigmaNE>SNE, i.e., NOx. It is the NOx to an absorbent 19. 
50% of NOx of absorptance When it is presumed that the amount is absorbed, it progresses to step 103 and 
is NOx. An emission flag is set. NOx It is richly cheated out of the gaseous mixture supplied in an engine 
cylinder so that it may mention later, if an emission flag is set. 

[0030] Subsequently, at step 104, the increment of counted value C is carried out only for 1. Subsequently, 
at step 105, counted value C is constant value CO. It is distinguished [ whether it became large and ] whether 
it passed, for example for 5 seconds. C<=C0 Sometimes a manipulation routine is completed and it is C<C0. 
If it becomes, it progresses to step 106 and is NOx. An emission flag is reset. NOx Since the gaseous 
mixture supplied in an engine cylinder is rich so that it may mention later, if an emission flag is reset, it will 
be switched to Lean, and gaseous mixture thus supplied in an engine cylinder will be made rich for 5 
seconds. Subsequently, let accumulation rotational frequency sigmaNE and counted value C be zero in step 
107. 

[0031] Fixed time amount [ the air- fuel ratio of the gaseous mixture currently supplied in the engine 
cylinder progresses to step 108, and / the condition of K>=1 .0 ] on the other hand, for example, theoretical 
air fuel ratio or when [ when judged as K>=1.0 in step 100, namely, ] rich, it is distinguished whether it 
continued for 10 seconds. When the condition of K>=1.0 does not carry out fixed time amount continuation, 
a processing cycle is completed, and when the condition of K>=1.0 carries out fixed time amount 
continuation, it progresses to step 109 and let accumulation rotational frequency sigmaNE be zero. 
[0032] That is, for theoretical air fuel ratio or the time amount made rich, the gaseous mixture supplied in an 
engine cylinder will be SOx if it continues about 10 seconds. SOx of most which is absorbed by the 
absorbent 1 8 It is NOx while emitting. NOx of most which is absorbed by the absorbent 19 It is thought that 
it emitted, therefore let accumulation rotational frequency sigmaNE be zero in step 109 in this case. 
[0033] Drawing 8 shows the calculation routine of fuel injection duration TAU, and this routine is 
performed repeatedly. The basic fuel injection duration TP is computed from the map which refers to 
drawing 8 rich and shown in drawing 2 in step 200 first, subsequently — step 201 — Lean — it is 
distinguished whether it is the operational status which should burn gaseous mixture. Lean — when it is not 
the operational status which should burn gaseous mixture, a correction factor K is computed by progressing 
to step 202 at the time at the time of a warm-up, acceleration operation, or full load running. At the time of 
an engine warm-up, this correction factor K is a function of engine cooling water temperature, and becomes 
so small that engine cooling water temperature becomes high in K>=1 .0. Moreover, a correction factor K is 
set to 1 .0 at the time of acceleration operation, and let a correction factor K be a bigger value than 1 .0 at the 
time of full load running. Subsequently, at step 203, a correction factor K is set to Kt and, subsequently fuel 
injection duration TAU (=TP-Kt) is computed in step 204. At this time, gaseous mixture supplied in an 
engine cylinder is made into theoretical air fuel ratio or Rich. 

[0034] on the other hand — step 201 — setting - Lean — the time of it being distinguished that it is the 
operational status which should burn gaseous mixture — step 205 — progressing — NOx It is distinguished 
whether the emission flag is set. NOx When the emission flag is not set, after progressing to step 206, 
setting a correction factor K to 0.6 and setting a correction factor K to Kt in step 207 subsequently, it 
progresses to step 204. therefore — this time — the inside of an engine cylinder — Lean — gaseous mixture is 
supplied. On the other hand, it sets to step 205 and is NOx. When it is judged that the emission flag was set, 
KK a value which progressed to step 208 and was defined beforehand is set to Kt, and subsequently to step 
204, it progresses. KK this value is about 1.1 to 1 .2 from which the air-fuel ratio of the gaseous mixture 
supplied in an engine cylinder becomes 12.0 to about 13.5 value, therefore, rich [ in an engine cylinder ] at 
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this time — gaseous mixture supplies — having — it — SOx SOx absorbed by the absorbent 1 8 while being 
emitted ~ NOx NOx absorbed by the absorbent 19 It will be emitted. In addition, NOx The value of KK is 
set to 1 .0 when making gaseous mixture into theoretical air fuel ratio at the time of emission. 
[0035] Another example is shown in drawing 9 . The same sign shows the same component as the example 
shown in drawing 1 in this example. As shown in drawing 9 , at this example, an exhaust manifold 16 is 
SOx. It connects with the casing 41 inlet-port section which built in the absorbent 40, the casing 40 outlet 
section minds an exhaust pipe 42, and it is NOx. It connects with the inlet-port section of the casing 44 
which built in the absorbent 43. this example — also setting — the inside of a combustion chamber 3 — 
setting — Lean — the time of gaseous mixture being made to burn ~ SOx an absorbent 40 — SOx while being 
absorbed — NOx an absorbent 43 — NOx It is absorbed. On the other hand, it is SOx if gaseous mixture 
supplied in a combustion chamber 3 is made into rich or theoretical air fuel ratio. An absorbent 40 to SOx It 
is emitted and is NOx. An absorbent 43 to NOx It is emitted. 

[0036] Drawing 10 shows the case where this invention is applied to a Diesel engine. In addition, in drawing 
10 , the same sign shows the same component as drawing 1 . An excess air factor is made to usually burn in 
the state of Lean in all operational status in the average air-fuel ratio of the gaseous mixture in 1 .0 or more 
[ 3 ], i.e., a combustion chamber, in a Diesel engine. Therefore, SOx discharged at this time SOx NOx which 
is absorbed by the absorbent 1 8 and discharged at this time NOx It is absorbed by the absorbent 19. On the 
other hand, it is SOx. It is NOx while emitting SOx from an absorbent 18. An absorbent 19 to NOx It is SOx 
when it should emit. An absorbent 1 8 and NOx The air-fuel ratio of the inflow exhaust gas to an absorbent 
1 9 is made rich. In this case, at the example shown in drawing 10 , it is made Lean and the average air- fuel 
ratio of the gaseous mixture in a combustion chamber 3 is SOx. It is SOx by supplying a hydrocarbon in the 
engine flueway of the absorbent 1 8 upstream. An absorbent 1 8 and NOx The air- fuel ratio of the inflow 
exhaust gas to an absorbent 19 is made rich. 

[0037] If drawing 10 is referred to, in this example, the load sensor 51 which generates the output voltage 
proportional to the amount of treading in of an accelerator pedal 50 will be formed, and the output voltage of 
this load sensor 51 will be inputted into input port 35 through A-D converter 52. Moreover, in this example, 
the reducing-agent supply valve 60 is arranged in an exhaust pipe 17, and this reducing-agent supply valve 
60 is connected with the reducing-agent tank 62 through a feed pump 61 . The output port 36 of an electronic 
control unit 30 is connected to the reducing-agent supply valve 60 and a feed pump 61 through the drive 
circuit 38, respectively. It fills up with a hydrocarbon like a gasoline, an isooctane, a hexane, a heptane, gas 
oil, and kerosene or the butane which can be saved in the state of a liquid, and a hydrocarbon like a propane 
in the reducing-agent tank 62. 

[0038] At this example, the gaseous mixture in a combustion chamber 3 is usually SOx from which it was a 
basis with superfluous air, namely, the average air- fuel ratio was made to burn in the state of Lean, and was 
discharged by the engine at this time. SOx NOx discharged by the engine while being absorbed by the 
absorbent 18 NOx It is absorbed by the absorbent 19. SOx An absorbent 18 to SOx It is NOx while emitting. 
An absorbent 19 to NOx When it should emit, while a feed pump 61 drives, the reducing-agent supply valve 
60 is made to open, and grade supply of the hydrocarbon with which it is filled up in the reducing-agent tank 
62 is carried out for 20 seconds from between fixed time amount, for example, 5 seconds, from the 
reducing-agent supply valve 60 at an exhaust pipe 17. The amount of supply of the hydrocarbon at this time 
is SOx. An absorbent 1 8 and NOx It is determined that the air- fuel ratio of the inflow exhaust gas which 
flows into an absorbent 19 becomes rich, therefore it is SOx at this time. An absorbent 18 to SOx It is 
emitted and is NOx. An absorbent 19 to NOx It will be emitted. 

[0039] Drawing 1 1 is this NOx. The routine for performing emission processing is shown and this routine is 
performed by the interruption for every fixed time amount. The result which refers to drawing 1 1 of having 
not been rich and having added sigmaNE to the present engine rotational frequency NE in step 300 first is 
set to sigmaNE. Therefore, this sigmaNE shows the accumulation value of the engine rotational frequency 
NE. Subsequently, at step 301, it is distinguished whether accumulation rotational frequency sigmaNE is 
larger than constant value SNE. This constant value SNE is NOx. It is that NOx to an absorbent 19. 
Absorptance, for example, 50% of NOx, The accumulation rotational frequency presumed that the amount is 
absorbed is shown. A processing cycle is completed at the time of sigmaNE<=SNE, and it is at the time of 
sigmaNE>SNE, i.e., NOx. It is the NOx to an absorbent 19. 50% of NOx of absorptance When it is 
presumed that the amount is absorbed, it progresses to step 302 and the grade drive of the feed pump 61 is 
carried out for 20 seconds from between fixed time amount, for example, 5 seconds. Subsequently, at step 
303, the reducing-agent supply valve 60 carries out grade valve opening for 20 seconds from between fixed 
time amount, for example, 5 seconds, and, subsequently let accumulation rotational frequency sigmaNE be 
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zero in step 304. 
[0040] 

[Effect of the Invention] NOx It is NOx even if it uses an absorbent for a long time. High NOx of an 
absorbent Absorptance is maintainable. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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